We analyzed the mean annual temperature and precipitation using data from one weather station of the Palestine Meteorological Department, recorded in the period from 1993-2012 (19 years), with the same years plant production (rain-fed) (1997-2002 and 2002-2007) affected by the bioclimate factor as annual ombrothermic index and simple thermicity index, and climate factors as precipitation during (1993)(1994)(1995)(1996)(1997) in Jerusalem, while type plots were located at the left axis 1 during and during (1997)(1998)(1999)(2000)(2001)(2002) 
INTRODUCTION
A Plum (Prunus domestica L.) is a fruit of the subgenus Prunus of the genus Prunus. The subgenus is distinguished from other subgenera (peaches, cherries, bird cherries, etc.), and it's a species of flowering plant in the family Rosaceae, subfamily amygdaloideae [1] . Globally, the long term analysis of climate changes and their biological effect showed that they have an impact on species' physiology, species distribution, organisms' phenology, and biocenosis composition and dynamics [2] . (Parmesan & Yohe, 2003) . Worldwide, according to Intergovernmental Panel on Climate Change (IPCC), the total increase in global temperature from 1850 to 2005 is 0.76°C, and heating rate average over the last 50 years is almost twice as in the past 100 years. Rainfall, Plums grow best in areas where rainfall occasionally falls during the summer and the humidity stays low. Dry leaves and fruit during the growing season discourage plant disease. Most plant diseases attack plum trees when the weather is wet for an extended period of time. Plums may have been one of the first fruits domesticated by humans [3] . Three of the most abundant cultivars are not found in the wild, only around human settlements: Prunus domestica has been traced to East European and Caucasian mountains, while Prunus salicina and Prunus simonii originated in Asia. It is remains have been found in Neolithic age archaeological sites along with olives, grapes and figs [4, 5] . Plums are produced around the world, and China is the world's largest producer in 2013 [6] and different cultivars of plums in Palestine as Damson, Greengage, Victoria plums.
Recent studies [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] have highlighted the influence of bioclimatology and climatology applied on biology, yield, physiology and growth of plant; however this is the first time the bioclimatic characterization of the different varieties has been under taken. Palestine is belonging to the inframediterranean to mesomediterranean of bioclimatic belts; and arid, semiarid, dry, sub-humid and humid of ombrotype [9] .
Jerusalem is the capital of Palestine occupied by Israel since 1948, and so far, which is also one of the oldest cities in the world. Today, the status of Jerusalem remains one of the core issues in the IsraeliPalestinian conflict. During the 1948 Arab-Israeli War, West Jerusalem was among the areas captured and later annexed by Israel while East Jerusalem, including the Old City, was captured and later annexed by Jordan. Israel captured East Jerusalem from Jordan during the 1967 Six-Day War and subsequently annexed it. During its long history, Jerusalem has been destroyed at least twice, besieged 23 times, attacked 52 times, and captured and recaptured 44 times.
The climate of Jerusalem is said to be ideal, with its relatively high altitude ensuring warm, dry summer weather with low humidity, and contrasting chilly, wet winters. Snow may fall in winter but is a rarity that is greeted as a novel experience by locals. Summer days are sunny and pleasant with temperatures averaging comfortably around 75°F (24°C). In the shoulder seasons of spring and autumn Jerusalem sometimes experiences the hot, dry desert wind known as the sharav or khamsin, traditionally believed to blow for 50 days out of the year. Jerusalem today, however, seems to have a generally uniform climate and is in a specially favored location to experience an ideal climate. It is not too hot, not too cold, not too dry, not too wet. Bioclimatology is the discipline that studies the relationship between climates and living organisms. Jerusalem bioclimatic belt belongs to the inframediterranean and thermomediterranean of thermotype and arid to subhumid ombrotype [9, 20] .
Aim study the effect of climatic, biology and bioclimatology applied on plum (Prunus domestica L.) to establish the variables that had the greatest influence on plant yield to increase the economy and maintaining food security in the region of Jerusalem occupied in Palestine.
MATERIALS AND METHODS

Study Area
Jerusalem is located in the middle of Palestine and between some of cities, where western of Jericho and Jordan river, east of Ramallah, the northern of Bethlehem and Hebron, south of Nablus and Jenin and others cities. in general, it is located between the Dead Sea of the western, Mediterranean Sea and the mountains Mediterranean Basin region, which include the Mount of Olives (East) and Mount Scopus (North East). The elevation of the Old City is approximately 760 m (2,490 ft) and with a Coordinates: 31°47′N 35°13′E, the whole of Jerusalem is surrounded by valleys and dry riverbeds (wadis).
Data Analysis
We indicated to data taken from the East Jerusalem (which occupied in 1967) with the knowledge that many of the areas have been taken over by Israel from 2000 and so far in Jerusalem. Data were used from the meteorological station in Jerusalem for the years 1993 to 2012, and for the same years for production of plant (Table 1 ) and (Fig. 1) . The bioclimatology of the aforementioned station was studied, and the value of the bioclimatic indices as annual ombrothermic index (Io), simple continentally index (Ic), and compensated thermicity index (It/Itc) and the climatic factors were obtained according to Salvador Rivas-Martinez [22] [23] [24] [25] [26] . 
Table1. Independents variables (climate and bioclimate factors) and dependent factors (Plant production) from 1993-2012 in Jerusalem
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Fig1. Location of Jerusalem of Palestine
Moreover, we analyzed the relationship between the dependent variable as apple production; the independent variables consists of (climate factors) such as mean monthly temperature (T), precipitation (P), soil water reserves (R), and deficit water (Df), and (bioclimate factors ) as annual ombrothermic index (Io), simple continentally index (Ic), and compensated thermicity index (It/Itc), in this study, the Shapiro-Wilk and Jarque-Bera normality tests were applied [27] [28] [29] [30] , and the p-value was obtained for the seven variables. We applied analysis of variance (ANOVA) linear regression analysis to each of the eight independent and dependent variables, the three bioclimatic variables and the four remaining physical variables (climate factors), and each of the dependent variable plum yield, in order to obtain corresponding analysis (CA) and the principal component analysis (PCA) were subsequently applied to determine the influence of independent variables on production. These statistical analyses were done using the XLSTAT software.
RESULTS AND DISCUSSION
Bioclimatic is study or relating to the relations of climate and living matter. Rivas Martinez methodology [22] , determines a generic world-wide climate classification in five macrobioclimates (tropical, Mediterranean, temperate, boreal and polar) on the basis of bioclimatic indexes. However, we used the bioclimatic classification of earth to Salvador Rivas-Martinez to analyses of the climate factors and bioclimatic parameters (independent variables) to study the relationship between physical factors of climate and bioclimate, and plant production, the plant sustainability and increase the economy in the occupied Jerusalem, knowing that only study in East Jerusalem (occupied in the 1967 war and not in 1948 by Israel). After application of the Shapiro-Wilk normality test [29, 30] , the pvalue obtained from the variables studied tended to be below 0.05, a conventionally accepted value.
Principal Component Analysis
Principal component analysis (PCA) was used to help identify the variables different, using factor extraction with an eigenvalue ˃ 1 after varimax rotation. The results of PCA, including the factor loadings with a varimax rotation as well as the eigenvalues, are tabulated in (Table 2) . Three of the eigenvalues were found to be ˃ 1 and the total variance for the three factors is about (90.136 %). Factor 1 was dominated by all climate as soil water reserves (0.975), mean monthly temperature (0.956), and deficit water (0.991), and bioclimate factors as compensated thermicity index (0.993), while negatively factors as annual ombrothermic index, simple continentally index and precipitation with accounts for (90.136 %) of the total variance. Factor 2 is a dominated by compensated thermicity index, deficit water, mean monthly temperature, while negatively to the rest of factors, and accounts for (6.405%) of the total variance. This factor represents, effect, and interesting of compensated thermicity index, deficit water, mean monthly temperature on growth, production and sustainability of plant, therefore, its effect on the productivity of plant and increased economic in these area. Factor 3 is a highly dominated by mean monthly temperature (0.268), simple continentally index (0.11), deficit water, while negatively to the rest of factors, and accounts for (3.459%) of the total variance (Table  2) .
However, when we applied a principal component analysis (PCA), observed that the type plots were located at the right of axis 1 during (1997-2002 and 2002-2007) affected by the bioclimate factor as annual ombrothermic index and simple thermicity index, and climate factors as precipitation during (1993) (1994) (1995) (1996) (1997) in Jerusalem, while type plots were located at the left axis 1 during and during (1997) (1998) (1999) (2000) (2001) (2002) influenced by mean monthly temperature, deficit water and water soil reserve in Jerusalem, with a large proportion of the variance explained by axes 1 (90.14 %) and axes 2 (6.40%) (Fig. 2) . Nevertheless, plum trees prefer good-draining soil sandy soil in order to thrive, but survive wet winter soil. The soil should be medium moist most of the time for best growth. Plums tolerate dry soil in drought conditions, they prefer a soil with a pH that ranges from 5.5 to 6.5. It is always a good idea to have your soil tested before planting any fruit tree to be sure that they pH is appropriate. Choose a location with full to filtered sun exposure, which encourages full flowering and fruit development. A location with a slope or raised area for planting the plum trees is best; do not plant in a low area where frost settles in the spring. Furthermore, the plum trees were adapted in dry to humid regions which are characterized by moderate summer with temperature between 15-30 o C, which had to obtain high quality of production and Mediterranean and lower mesomediterranean environments [20] . 
Table2. Factors loading and eigenvalue of the PCA and variables data (dependent and independent factors)
Fig2. Graphic of principal component analysis to independent and independent variable
Corresponding Analyses
Correspondence analysis (CA) is a multivariate statistical technique proposed [31] by Hirschfeld [32] and later developed by Jean-Paul Benzécri [33] . It is conceptually similar toprincipal component analysis, but applies to categorical rather than continuous data. In a similar manner to principal component analysis, it provides a means of displaying or summarizing a set of data in twodimensional graphical form. When we analyzed correspondence analysis is applied to each of the dependent variables and the seven physical parameters (independent variables), significant differences (P < 0.05) can once again be observed in all cases. In view of the linear correlation obtained, we
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applied a correspondence analysis (CA). This was done by comparing the dependent variables plum production with the total independent variables and the three bioclimatic parameters Io, Ic and It/Itc. In the first place it was observed that the type plots are located at the right of axis 2 affected by the bioclimate factors of simple thermicity index, annual ombrothermic index and climate factor as precipitation during 2002-2007 in Jerusalem, and in the second place type plots reveal the influence of water deficit and water soil reserve during 1997-2002, while influenced by mean monthly temperature and compensated thermicity index, with a large proportion of the variance explained by axis 1 (92.66%), and axis 2 (6.36%) ( Figure 3) . As in the inframediterranean to thermomediterranean environments, the optimum for the production of plum is achieved with values of Io (2-4) in Jerusalem and the rest of Palestine. Furthermore, Jerusalem is located in the arid, semiarid, upper dry, and with a little sub humid territory [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] .
In the other side, the average temperature in Plum is 9.7 °C. in a year, the best temperature for storing plums is about 31° -32°F with relative humidity around 90% -95%; if kept at this temperature, plums may last for 2 to 4 weeks, regarding the distribution of cultivars depending on "flowering starting", it was found that it starts from February 1, having 55-70 days.
CONCLUSION
Both climatic and bioclimatic factors play a very important role in plant biology, in the production, sustainability of crop yield and lead to an increase in economy in Jerusalem therefore, during (1997-2002 and 2002-2007) affected by the bioclimate factor as annual ombrothermic index and simple thermicity index, and climate factors as precipitation during (1993) (1994) (1995) (1996) (1997) , while during (1997) (1998) (1999) (2000) (2001) (2002) influenced by mean monthly temperature, deficit water and water soil reserve in Jerusalem. Furthermore, in the inframe diterranean to therm omediterranean environments, the optimum for the production of plum is achieved with values of annual ombrothermic index (2-4), simple continentaly index between (15 -22) , and compensated thermicity index from (350 -450) in Jerusalem, also the plum trees were adapted in dry to humid regions which are characterized by moderate summer with temperature between 15-30 o C, which had to obtain high quality of production and Mediterranean and lower mesomediterranean environments.
